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Work on the  predominating 

1963, A d i scuss ion  was h e l d  t h e  
t o  o u t l h c ?  the s p c c i f f c  oS jec t ivas  of t h c  f l r s t  p a r t  of t h i a  program. 

Following this agreed upm sche?uls ,  a group of  ten healthy, young 
m n  w r e  asked La c m t r i b u t e  a s u i 9 3  of J-h f e c a l  3 m p l e s  a t  qpro~7atsl.y 
monthly hn te rva l s  over  a per iod cf six aontxs .  
i n t s r v a l  of approx4hately m e  month !lave S c m  oh ta incc  f rm each of +Asso 
jroun& men. 
samples w e r e  c o l l e c t e d  by t h o  men r ; irectly i n t o  s t e r i l e  pint-size ico crc;un 
cartons dur ing  working hours  and werd c u l t u r e d  b o d l a t e l y  (wi th in  f i f t e e n  
minutes) f o r  t h e  ae rob ic  and anaerobic f lora ,  usink procedures as indicated 
in the cont rac t .  
i nc lud ing  p re l imina ry  ecrecn tests. 

So f a r  two samples a t  an 

P a r t i c u l a r  care was tai:en in t h e  h a n d l i n g  of t a t s e  sampl-s. The 

The c u l t u r e s . i s o l a t c d  w c r e  sub jec t ed  t o  f u r t h e r  study, 

The other phase of t h e  work conducted in- _the r"izsLg.urter of' t h i s  --I*-. 
' c o n t r a c t  was the s tudy  of t t t y p e t t ~ ~ 7 % r e s  -of -&e_ - anaerobic -.*--. orpnisms: ^_. - _.. D u r i n g  

prev ious  human work in connection m t h  a study on the effect of pure oxycen 
a t  va r ious  atmospheric pressures on man, several type8 of cultures had been 
found r epea ted ly  during anaerobic  c u l t u r i n g .  These organism were p u t  t h r o w h  
a preliminary a e r i e s  of acreen t e s t s  so that l i k e  organism zould be groupede 
Preliminary s t u d i e s  i n d i c a t e d  t h a t  t h e r e  w e r e  twenty various groups, Work i t 3  

btine done i n  an a t h p t  t c  v a l i d a t e  these eroupao 
L 
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Two anaerobic c u l t u r 1 1  series W ~ I Y  rm m thp f v e 3  3f i.acf~ of 
t h e  t en  mb)+cts  .md the res .4 t s  wore q u i t e  c o n s i s t a n t  w i t h  rcsl-ci*t to t n e  
nurmrr  of v i a b l e  anaerobes b a t  grcw i n  the cu ; t , xa l  nledia. 
t a s t  Out of tuenty,  t h e  sub jec t s  had v i a b l e  anaerobes i n  moiL ! tS  ap1ro,uimat- 
i n g  m e  t r i U i O n  p e r  gram of feces,, 
o r  t h r e e  d i l u t i o n s  of feces showinr; g r o w  anci with only uno except ion these 
cul tures  uem s t r i c t  anaerobes.  
t h a t  showed t h e  smal les t  number of  viahle  anaerobes. Th i s  abe r rzn t  c u l t u r e  
was a fac1iLtativc anaerobe from tho lowest d i l u t i o n  uhich grew (aboilt the 1 
S i l l i o n  d i l u t i o n ) ,  
screen t e s t s  i n d i c a t e d  i n  t h e  c o n t r a c t  and t h e  .nixca c d t u - e s  wem p u r i f i e d  
using anae rob ic  P e t r i  p l a t e s .  The pure cul tures  w e r e  thm scr-eewd. 

I n  a l l  hilt  one 

Ak:ar s h a k e s  x r r e  made fron tnc t;zi? two 

The m e  except ion  occurred in t h e  s e r i e s  

These p w e  c u l t u r e s  were t h m  u s e d  f o r  tho prPlimFnary 

Anaerobic pour p l a t e s  wer- a l so  rnxcie fro2 t h e  sixth m 3  scv-ilth 
t ubes  of tho broth series a n d  t.h* c n l o n i c s  Fer5 ~ ) l c k o - ~  frorl tne ,s  p ; a t ~ s ,  
It has  been observed that on p r r w r y  culture, f:rowth frml agar p i a t - s  x m l d  
onX7 occur  a t  a lowcr  d i l t r t i on  t h m  i n  b ro th  cu l tu rn ,  
these c o l o n i e s  were p u t  into a p r  sfiakps to u e t e m h e  their docme of 
anae rob ios i s  and the pure cl i l tures  w e r e  screened. 
p u n f i e d  as above and wbm screened. 
o b l i g a t e  anaerobes,  s i x  of M i c h  were f a c u l t a t i v e  anaerobes, and two u g r e  
aerobic ,  

Tfie c u l t l : ~ ~  f rm 

The nixed cu l tqres  i.re,-o 
Etli b u t  e i g h t  of t h e s e  c u i t w e s  ucre 

I. 
To d a t e ,  117 c u l t u r e s  have been screened o r  are in the process 

Using t h e  "type" cul ture  key which will he d e 3 ~ r i t ~ d  of being screened. 
i n  more d s t a i l  below, a t tempts  have been mads t o  Group the screened cu l tu re s .  
Fourteen c u l t u r e s  w e r e  l o 6 t  because they d i d  not'  transfer from the a p r  snake 
t o  t h e  sc reen  test media, two c u l t u m s  were w r o b e s ,  and ono t e s t  uds cai- 
W n a t s d  dur ing  screening. One hundred c u l t u r e s  w e r e  sui table  t o  st t ,-n;k 
"keying", A p p r o d m t e l y  f o u r - f i f t h s  of thcoa c u l t u r e s  appeared t o  f i t  i n t o  
some group i n  t h e  "keytt, while o n - f i f t h  could  n o t  be f l t t a d  into an:? n o u p  
so f a r  e s t a b l i s h e d .  These c u l t u r e s  w i l l  be s t l i d fed  further. 
of anaerobic  bacteria that could bo "keyed out" inc luded  almost  all of t h -  

The variety of bacteria found in any one sub- 
j ec t  was s u r p r i s i n g l y  d i v e r s e  w i t h  an average of two out  of three c u l t u r e s  
in any one s u b j e c t  being diffa;.t?nt from o t h e r  cultures i n  t h e  same subject .  
Only one subject had a monotonous f l o r a  ( two  "types" out  of e i g h t  cul tures 
s t u d i e d )  

The v a r i e t y  

. twenty r tcs tab l i shadf '  groups. 

In comparing the f ind ings  of  t h i s  s t u w  with the one c a r r i e d  o s t  
on tho subjects i n  t h e  oxygen stud j  where similar techniques were used, it 
was gratifying to find t h a t  a much clearer p i c t u r e  of anae rob ios i a  was 
noted  m all ten s u b j e c t s  i n  this s tudy ,  I t  is f e l t  t h a t  thfs i s  a d i r e c t  
result of the r a p i d i t y  wi th  which t h e  C d . t U r e 8  i n  this study were made from 
the freshly e l imina ted  fecasj something which was n o t  p o s s i b l e  on the oxygen 
s tudy  because of l a c k  of easy access  t o  t h e  samples i n  t h e  chamber, 
variety of organieola isolated fran each man was greater i n  t h e  present study 

The 



t h a n  i n  t h e  oxygen s tudy .  
and  a l s o  t o  t h c  g r e a t e r  variety af' food c-itnn by t h p s e  s1bc;ects as CCI prired 
t o  t h o  "canned" d i e t  f e d  to the m m  i n  t h a  ox;cen st1ujy. 

This probably was d.io ta the more r ap id  culturing 

I n  general, t h e  p n l i m i n n r y  resxlts o f  this anaerooic  c u l t w i n , -  
of n-man feces  t o  date shows t h a t  s t r i c t  anaerobes a n  presen t  i n  a rproxi -  
rnately m e  t r i l l i o n  per  gram of feces o r  more. 
d i v e r s e  tjrpes and e a c h  man car r ies  a variety of strictly anaerobic  organisms. 

These anaerobes a r e  of 

C r a m  s ta ins  are made on the or ig ina l  10.3 d i l u t i o n  of faces t o  
observe the types of b a c t e r i n  p rpsen t  i n  t h e  9r ig ina i .  s m p l e .  
vations on these s l i d e s  reveal, i n  , i dd i t i o r I  t o  the usxa l ly  descr ibed  tx ' .*y ia ,  
a predonhance  o f  exireinely t i n y  
2 o s i t i v e .  
of b slirfe of  t h e  undi luted feces o r a i n a n l j r  @b$e;TVede The c u l t 2 m  of v t r y  
t i n y  anaerobic  bacter ia  i n  the  h i r h c s t  c i l u t i o n s  or' t h e  fec05, t o ~ q l ~ d  w i t %  
t h e  ?redcnlr,ance of such b a c t e r i a  on t h c  ?rxri stain, su~, :est  tha% t h e s e  t iny 
h a c t c e a  nay be an 2mportant p a r t  of  t h e  anaerobic  h m  fecal  f l o r h .  

Careful obser- 

aqrj cocci, t o t h  gram n e j a t i v e  an3 k:rm 
These b a c t e r i a  would Frobabl:? ae l a r ~ e l y  O5SC'Ared i n  t h e  ex;+nlr:zition 

As these bacteria are ju s t  w i th in  the limits of v i s i b i l i t y  of +he 
microscope, a new microscope with ni,;her pcmers of r e s o l u t i o n  and a spcc ia l  
U g h t  s o u x o  has been ordered. This microscope should a i d  i n  t h e  detection 
of t h e s e  microorganisms, bo th  on t h e  Gram s t a i n  and in the cultures. 

- One of the important o b j e c t i v e s  of this study of  the preamdna t ing  
fecal  f l o r a  of _lo-%ii~z%s t o  detonnine &he r e l a t ive  numbers of a e r 3 c  
and  a e a e z a b i c - h a c - ~ - -  Therefore, a5rot.ic countin[: plates were ma& on 
each s q l n .  The results obtained from these countinK p l a t e s  shcwtd t h a t  
less titan a b i l l i u n  aerobes uem found on each sample. Fire subjects had 
less than  one million aerobes per gram of f eces  and all but  two showed l e s s  
t h a n  one hundred million per gramo 
aerobes.  This shows the s t r i k i n g  predominance of t h e  s t r i c t  anaoro te s  over  
t h e  aerobes. Accordingly, emphasis i n  this c m t r a c t  work will be p l a c e d  on 
a study of the anaerobic organi's!r.s which p r sdan ina ta  in t h e  human fecal flora. 

The o t h e r  two had rou&ly  200-55'0 mil l ion  

Aerobic studios were conducted on the same samples to determine the 
general types of aerobes p r e s e n t  and to compare the results With descriptions 
of normal human fecal  aerobic flora in  t h e  literature. I n  genera l ,  the tun 
men shared aerobic fecal flora i n  which the  major i ty  of t h e  isolated organisms 
agreed - i t h  what would be expected from d e s c r i p t i o n s  in the literature. 
w e r ,  there were some f indings which m y  be of interest. 

How- 

1) A coagulase-posi t ive mannitol salt p o s i t i v e  s t a p h y l o c o c c u s  was 
isolated from t h e  feces of one subject on both tests. 
ject c a m l e d  t h l a  organism nasally. 

The sub- 
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2) Nore Eiatmo~rd~us was i s o l a t e d  ti;= m i l p t  have bean expected 
and ua8 part icular ly  prevalent i n  one, s~ibjcct.  

3 )  The Enterobacteriaceae Prmidencc was isolated on both samples 
from one individual. 
during the first ~ a m p l i n r ; ~  

h'afnia (370 C >  was found on one subject 

b )  The var ie ty  of different kinds of Zschtrichia was above 
expectation and included the Isolation of A newly described 
Escherichia, as well as ma B-hemolytic strain, 

5 )  Four types of organism3 were found which, according t o  t h e  
l i t e r a tu re ,  might be unusual. 
gave posit ive resu l t s  by a l l  reco@.zed t e s t s ,  Streptococcua 
bovi8 and Streptococcus sal ivar ius  and VeFllonella. 

These rncluded pneumococci which 

6 )  Each sample was examined for t h q  presence of potent ia l  pathogenic 
fungio 
f eca l  sample, while the other seven d id .  
done on these cultures. 

Three subjects d i d  not s h a r  any fungal growth fran the 
Further mrk i s  baing 

In general, it can be said t h a t  the aerobes are outnumbered by 
\the anaerobes by at least 1ooO:1 on these t e n  subject8 and that the aerobes 
found follow, i n  general, the normal f e c a l  aerobes described in the l i t e r -  
ature with the few exceptions which are noted above. Eecauae of t h i s ,  t h e  
aerobic work, w i t h  the exception of the aerobic counting plate, will  be de- 
emphasized during the  remainder of the study rn these subjects unless soma 
subject shows an unexpectedly marked elevation of the aerobic count. 

During preliminary studies f o r  t h i s  contract and the  normal fecal 
flora studieo on the men CPI the owKen experiment, certain types of anaerobic 
organisms mro isolated repeatedly. An attempt was made t o  group like organisms 
and almost 1,000 cul tures  were put t h r o m  a sh9rt screen tes t  including fennen- 
tatiun of various carbohydrates, litmus miU~,~and gelatin, The cul tures wem 
studied norphologicPl3.y and f o r  t he i r  oxygen requirement i n  agar shakes. 
the basis  of  these C h a r a C t O r i 8 t i C 8 ,  about twenty type cul tures  w e r ~  described 
and designated alphabetically. 

(k.1 

Since these organisms are d i f f i c u l t  t o  preserve and change character 
i s t i c s  a s  a result of freqwnt transfer,  QophiUzation is being carr ied out on 
representative "type" cultures and, a t  the same time, checks are being run an 
the s t a b i l i t y  of the varfous character is t ics  used in their designstion. 
five cul tures  have been "certif ied" and others are i n  the process of being 
studied i n  thie manner. 

so far, 

These '*certified" ntype" cultures wiU be the  basie  
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for t he  deixription of " type" cul tures .  
becn studied sufficiently for s t a b i l i t y ,  t h y  w i l l  bo described, pnot.0- 
Graphs will be taken, a n d  thm they will be ready for rel+ase to any 
h t e r e e t e d  s c i e n t i s t s .  

Afterathese "type c u l t u r e s  hF!w 

PROJECT PFRSCNNEL 

Pemonnel who have been uorking m t h e  program are Dr. Lorraine S. 
Gall, Mrs. Phyllis Rlely, Mr. R a u l  Cardcnaa, Mrs.  Shirley Dunwoody, and Nr. 
Edward Palange. 

(July 3 - September 30) 

Prof e ssi mal : 73 6 

Technical : 83 1 

PROJECTD WORK FOR NEXT QUARTER 

During the next quarter it i s  ant ic ipa ted  that the series of 
samples on the ten healthy, young men who are already under study will be 
completed and that  as many a8 possible  of the "type" c u l t m e  w i l l  be 
lyophilized and placed I n  the "eetabllshed" group, 

Specitallst Microbiologist 
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